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An Inpnt-Output Method lor lon^-Ran^e Economic Projections 

I NPUT-OUTPUT (I-O) methods are 
being applied increasingly to the study 
of a variety of economic problems. 
These applications include measure
ment of the direct and indirect effects 
of stipulated changes in the output of 
one or more industries upon the outputs 
of all other industries; meas\irement of 
the effects on prices throughout the 
economy of changes in th.e costs or 
prices of one or more industries; assess
ment of markets for individual com
panies or industries, taking account of 
indirect demand that reaches the com
pany or industry through a chain of 
interindustry repercussions; and calcu
lation of industry outputs consistent 
with specified levels of gross national 
product (GNP). 

An important use of the last-men
tioned application is in studies of 
long-range economic pioblems. Typi
cally, such studies require projections 
of industry outputs under alternative 
assumptions about the rate and pattern 
of economic growth. The use of 1-0 
methods for long-term projections in
volves more comprehensive methodolo
gies than the other types of use. I t 
requires (1) projection of GNP, (2) 
conversion of the projection into the 
form and detail of the 1-0 table, and 
(3) the calculation of industry outputs. 

The methods necessary to cany out 
this procedure are not set. They can be 
formulated in different ways, making 
widely different claims on the time, 
resources, and skills of those who 
design them and those who use them. 
This article describes one possible 
method. This method is fairly simple 
and its application does not require 
large resources. The article evaluates 

the adequacy of the method by compar
ing projected outputs with actual out
puts, and examines the causes of error 
in order to identify the elements of the 
method whose refinement is most likely 
to impiove the results.* 

Because this report evaluates the 
method by comparing projected in
dustry outputs with actual outputs, the 
projections must be for a past rather 
than a future year. 1968 was chosen 
because at the time the underlying re
search was undertaken it was the latest 
year for which actual industry output 
information was available. The projec
tions for 1968 were made from the van
tage point of the year 1963, chosen 
because it was the year in which the 1958 
1-0 table became available.^ 

Methodo logy 

The use of 1-0 techniques to make 
long-range projections requires auxili
ary tools and supplementary informa
tion not contained in the typical 1-0 
tables.' These requirements correspond 
to the three stages of the procedure 
used for this study. The first stage is 
to derive projections of GNP and its 
major components. The second is to 
express them in the industry detail and 
in the prices and valuation level of the 

1. The article Is part of the Federal Qovenunent's Inter
agency Growth Study Project. Qaldance for tills research 
program is provided by an Interagency steering coirunlttce 
consisting ol representatives of the Office of Business Eco
nomics (OBE), the Bureau of Labor Statistics (BLS), the 
Office of Management and Budget, and the Council of 
Economic Advisers. The committee Is chah-ed by a member 
of the council. Industry output projections for 1970 and 
1980 have been published by BLS; see Projections WO, BLS 
Bulletin No. 1S36, December 1966, U.S. Government Print
ing Office, and Patterns of U.S. Economic Growth, BLS 
Bulletin No. 1672,1970, U.S. Government Printing Office. 

2. Although the table was not published until November 
1964, preliminary estimates were available In 1963. 

3. For an explanation of the 1958 and 1963 1-0 tables pre
pared by OBE and a brief account of 1-0 techniques, see the 
November 1964, September 196S, and November 1969 Issues 
of the SURVEY OP CUBBENT BUSINESS. 

1-0 table. The third is to use an inverse 
1-0 matrix to derive projections of 
total output of each 1-0 industry. The 
three stages of the procedure will be 
discussed in turn. 

Projecting GNP components 

The first requirement for making 
1968 industry output projections was to 
project GNP and its major components 
five years ahead. For this purpose, an 
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econometric model developed for OBE 
by Lester C. Thurow was used.* This 
model, which is still in the formative 
stage, is designed to provide long-range 
projections of the U.S. economy and to 
aid in the formulation of fiscal policies 
that would achieve given unemploy
ment targets. 

Briefly stated, the model consists of 
29 functional equations and five iden
tities. The major exogenous variables 
are population, the unemployment rate, 
exports, prices, and variables that are 
instruments of Federal Government 
poUcy (e.g., tax rates, employee com
pensation and other purchases of goods 
and services, transfer payments, and 
grants-in-aid to State and local 
governments). 

The model has a supply side and a 
demand side which are linked by a set of 
income flows. The supply and demand 
sides are estimated in constant dollars. 
Incomes are estimated in current dol
lars. Exogenous prices are used to move 
from one side of the model to the other. 

Because both the unemployment rate 
and Government purchases are exog
enous, the supply and demand sides 
need not balance. A gap between GNP 
estimated from the supply side and 
GNP estimated from the demand side 
indicates that the target unemploy
ment rate cannot be achieved unless 
Government poHcies are changed. 

The supply side of the model is used 
to estimate the GNP associated with a 
given unemployment target. Its equa
tions determine the size of the labor 
force, its division between private and 
public employment, average annual 
man-hours, and gross capital stock. 
These labor input and capital stock 
variables are combined in a production 
function which yields the supply-side 
estimate of GNP. 

A set of incomes is associated with 
the supply-side GNP. Total income 
necessarily equals the supply-side GNP, 
but its distribution among persons, 
corporations, and government is in
fluenced by fiscal policies. The income 
equations of the model include numer
ous fiscal policy variables which are 
used to derive the distribution of total 
income. 

Given the income flows, the demand 
equations estimate personal consump

tion expenditures, residential invest
ment, business investment in 
nonresidential structures, equipment, 
and inventories, imports, and State and 
local government purchases. Exports 
are estimated exogenously because they 
depend primarily on foreign economic 
conditions. Federal Government pur
chases of business products (goods and 
services except employee compensation), 
the remaining element of final demand, 
are also exogenous. As an alternative, 
however, they can be determined resid-
ually by subtracting all other demand 
components of the GNP from total 
GNP as estimated from the supply 
side. In this study, the Government 
component was derived in this residual 
fashion. 

The model was used to generate 1968 
GNP and its major final demand 
components using actual values for the 
exogenous variables. The use of fore
casts of these variables would have 
tested not only the errors generated by 
the model but also those stemming 
from inadequacies in the predictive 
powers of the forecaster. All endogenous 

variables, lagged and current, were 
generated by the model. 

Projecting GNP components by I—O 
industry 

Next, the demand components of 
GNP were translated into a "bill of 
goods," that is, the industry detail, ' 
prices, and valuation level used in the 
1-0 table. The model distinguishes only 
broad GNP components and thus the 
construction of a bill of goods was a 
critical step. For example, the model 
provided only a global projection of * 
personal consumption expenditures; it 
did not tell how these expenditures 
were divided among food, clothing, 
shelter, recreation, etc., nor among the 
various industries that produce these 
items. The calculation of this detail '"' 
was part of the construction of the biE 
of goods. 

The 1958 industry composition of 
GNP components is given in the final 
demand columns of the 1958 1-0 table. 
They show, for each component of ^ 
GNP, the dollar values contributed by 
each of the industries that make up the 

Error in Projections of 1968 GNP and Its Components 

CHART 4 
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economy. The percentage distribution 
of the entries in each final demand 
column of the 1958 table was applied 
to the 1968 projection of the appro
priate demand component of GNP, to 
derive the projections of 1968 final 
demand by 1-0 industry. These per
centage distributions are termed "bridge 
tables." « 

The bridge tables also served to 
translate the projected GNP compo
nents, which are expressed in pur
chasers' prices, into producers' prices, 
the valuation level used in the 1-0 
table. They did so because the entries 
in the 1-0 table, from which the bridge 
tables were derived, are at producers' 
prices. The trade and transportation 
costs which constitute the difference 
between producers' and purchasers' 
prices appear in the 1-0 table as 
separate inputs from the trade and 
transportation rows to the final demand 
columns that show the purchase of 
goods with which these distribution 
services are associated. 

The derivation of a 1968 biU of goods 
by the procedure just described assumes 
that over the 1958-68 decade there 
occurred no marked change in the 
industry composition of any of the 
GNP demand components that are 
distinguished by the model. For exam
ple, the procedure assumes that in 
1968, as in 1958, 4.1 percent of total 
business outlays for equipment would 
be accounted for by office, computing, 
and accounting machines. Even a hasty 
look at production statistics for this 
industry casts doubt on this assump
tion. Likewise, the procedure allocates 
2.5 percent of personal consumption 
expenditures to petroleum products— 
the same as in 1958, notwithstanding 
the disproportionate growth in the 
number of passenger cars. 

In spite of the possible obsoleteness 
of the bridge tables, lack of annual data 
on the detailed industry composition of 
GNP components precludes low cost al-

6. Because the model expressed the GNP components In 
1958 prices, i.e., the prices of the I-O table, the 1968 bridge 
tables could be applied directly to the projected GNP 
components. It the model's projections had been expressed 
in the prices of some other year. It wouldhavebeennecessary 
first to convert them into 1958 prices before applying the 
bridge tables. 

ternatives.* However, in projecting the 
industry composition of GNP compo-
neiits for 1968, it is possible to make 
use of bridge tables for 1947 as well as 
for 1958.' As can be seen from Ap
pendix Table 1, the 1947 bridge tables 
differ markedly from the 1958 tables. 
Although it is questionable whether the 
differences between the 1947 and 1958 
tables can be regarded as representing 
only trends, it was decided to utilize 
these differences to develop an alterna
tive procedure for deriving the 1968 bill 
of goods. In this alternative procedure, 
the 1958 bridge tables were modified to 
reflect continuation to 1968 of the 1947-
58 average annual rate of change in 
these bridge table entries.* (See the 
"projected 1968" bridge tables in Ap
pendix Table 1.) 

Projecting industry outputs 

The final step in the procedure was 
to multiply the two alternative 1968 
bills of goods by an I-O inverse (total 
requirements) matrix to derive the total 
outputs required from each industry to 
supply the bills of goods. The entries 
in such a matrix measure the output 
required directly and indirectly from 
each of the industries to produce one 
dollar of final output of any industry 
that is specified.' The uiverse matrix 
used reflected 1958 input coefficients, 
i.e., the proportions in which the various 
industries contributed to-the output of 
any given industry in 1958. Ideally, this 
matrix should incorporate 1968 coeffi
cients, which might be very different 
from those that existed in 1958. 

6. The BLS projections for 1970 and 1980, to which refer
ence has been made, were based on more refined assumptions. 
For example, the projections of personal consumption ex
penditures were based on regression analyses which relate 
per capita consumer expendltiures for about 80 categories to 
total consumption, both current and lagged, lagged con
sumption for the particular expenditure category, and rela
tive prices. See Hendrlk Houthakker and Lester D. Taylor, 
Consumer Demand in the United States, 1919-1870, Cambridge, 
1966. 

7. The 1947 bridge tables were derived from 1947 I-O tables 
compiled by BLS. These tables were reworked by OBE to 
make them conceptually and statistically consistent with 
the 1968 tables and revalued to reflect 1968 producers' prices. 

8. Modifications were made only for industries which ac
counted for at least 0.6 percent of a given final demand 
category In 1947 and tor which the 1947-68 trend was at least 
0.01 percent per year. Because of noncomparabilities between 
the 1947 and 1968 1-0 tables. It was necessary to combine 
1-0 Industries 16,17 and 19; 24 and 26; 66 and 67; and 13 and 
60, and to eliminate 82 from the 1968 final demand column. 
The trend-adjusted percentage distributions were forced to 
add to 100 percent. 

9. An inverse derived from a domestic base table was iKed. 
In such a table the domestic port values to transferred Im
ports are shown as a negative final demand column. In a 
total base table these Imports are shown as a row. A domestic 
base Inverse was used mainly because the 1968 industry out
puts with which the projected outputs were compared rep
resented domestic rather than total outputs. 

Input coefficients change for many 
reasons. The introduction of new 
products and the disappearance of 
existing ones, changes in the manner in 
which products are produced, and 
changes in the relative importance of 
various products all can lead to changes 
in these coefficients. 

Technological progress is an 
important cause of coefficient change. 
Changes in the scale of production, 
including utilization of existing capacity 
as well as long-term extensions or 
curtailments in the scale of operations 
which occur in response to changes in 
supply and demand, can also alter 
coefficients. So can substitutions, in
duced by changes in supply and 
demand, that are made among inter
mediate products, labor, and capital. 
Even if coefficients for given products 
remain the same, changes in the propor
tions in which the given products are 
produced, including changes ia. their 
geographical origin, can affect the 
coefficients, because these coefficients 
are in effect weighted averages that 
reflect the product mix of the industries 
specffied in the I-O tables. 

I t is difficult to make a systematic 
and exhaustive list of the "real" factors 
that can cause changes in coefficients. 
For instance. Government regulation, 
not hitherto mentioned, is probably a 
significant source of change. In addition, 
there are factors stemming from statis
tical procedures, such as those related 
to conventions used in. handling second
ary products and imports in the 
construction of I-O tables, and the 
statistical errors to which these tables 
are subject. 

The foregoing suggests that the 
projection of coefficient change is a 
difficult task. Empirical work done at 
OBE has confirmed this suggestion. 
Comparison of coefficients for the years 
1947 and 1958 '" revealed many changes. 
They ranged from a decrease of 95 
percent in the input coefficient of coal 
into the transportation industry, to an 

10. Beatrice N. Vaccara, "Changes Over Time in Input-
Output Coefllclents for the United States," Applications of 
Input-Output Analt/sis, Volume 2, Amsterdam, 1970; and 
Beatrice N. Vaccara, Changes Over Time in U.S. Input-
Output Relationships, U.S. Department of Commerce, Office 
of Business Economics, July 1969 (mimeographed). 
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increase of 213 percent in the input 
coefficient of rubber and miscellaneous 
plastic products into the household 
furniture industry. Not all cases were 
so extreme, but coefficients changed 
markedly, both in degree and direction, 
on a broad front. 

I t was evident that without an 
extensive analysis of the causes of 
coefficient change, it would be impos
sible to construct a matrix incorporating 
projections of individual coefficients 
to 1968." Consequently, a decision was 
made to use, as a first approximation, 
the 1958 inverse matrix without mod
ification, Reliance was placed on the 
often expressed proposition that in an 
industrial economy as large and long-
established as that of the United 
States, changes in the coefficients for 
entire industries tend to occur slowly. 
For example, introduction of superior 
production processes does not affect the 
entire industry simultaneously, because 
existing capacity in good working order 
is rarely scrapped immediately. Rather, 
these processes spread gradually, as 
industrial capacity is extended or as 
aging capacity is discarded at a some
what faster rate. For example, at the 
end of 1968, only 37 percent of U.S. 
steel-making capacity relied upon the 
basic oxygen furnace, although this 
furnace was perfected by 1954.̂ ^ 

I t appeared likely, however, that 
use of the 1958 inverse matrix would 
lead to substantial errors, and an 
alternative technique, designed to allow 
for coefficient change, was tried. Com
parison of the 1947 and 1958 coefficients 
revealed that consumption of a given 
input per unit of output tended to 
change in the same direction for all 
the using industries. For example, 
almost all the coefficients along the 
iron and steel industry row of the 
direct requirements matrix showed de
creases between 1947 and 1958. There 
were substantial variations in the rate 
of decrease, however: use of iron and 

11. The 1970 and 1980 BLS projections of Industry output 
were based on detailed projections of 1970 and 1980 Input 
coefficients utilizing information on past and expected 
developments. See 1970 Input-Output Coefficients, U.S. 
Department otLabor, BLS Report No. 326, September 1957, 
and Patterns of U.S. Economic Growth, BLS Bulletin No. 
1672,1970. 

12. Sted Facts, DecemberJanuary 1969. 

steel products per dollar of new con
struction declined 18 percent, whereas, 
the use of such products per dollar of 
aircraft and ordnance production de-
clified 62 percent. Moreover, not all 
the' rows showed patterns as systematic 
as that for the iron and steel industry. 
In some rows, there were instances of 
coefficient change in the direction 
opposite to the average, and these 
opposite movements were not confined 
to the coefficients for small customers 
nor to producing industries with small 
average changes. 

In spite of their imperfections, the 
row patterns seemed to suggest a 
summary adjustment for coefficient 
change. To derive this summary ad
justment, the 1958 bill of goods was 
multiplied by the 1947 inverse; then 
1958 intermediate outputs were derived 
by subtracting from each industry's 
total output, thus calculated, the in
dustry's 1958 final demand. The actual 
1958 industry intermediate outputs 
were expressed as percentages of the 
derived intermediate outputs. These 
percentages measured the errors in 
intermediate outputs which stemmed 
from the failure to take into account 
changes in coefficients from 1947 to 
1958. 

Ignoring signs and without weighting, 
the 71 producing industries examined 
showed an average difference of 30 
percent between the intermediate out
put actually required to produce the 
1958 bill of goods and the intermediate 
output derived by using the 1947 
inverse. When annual rates of change, 
rather than total change over the 
period, were computed for the 71 
industries, the average (without regard 
to sign) was 2.3 percent per year. The 
annua] rates of change for individual 
industries varied considerably. Some 
industries, for instance petroleum re
fining and electric wiring and lighting 
equipment, showed virtually no change. 
Office, computing, and accounting ma
chines showed an increase of 15.2 per
cent per year. Coal mining registered a 
decrease of 5.5 percent. Of the 71 
industries examined, 28 had average 
annual changes in intermediate output 

of 2 percent or more, 12 negative and 
16 positive. 

I t was decided to adjust for the 
impact of coefficient changes in only 
a limited number of industries. Adjust
ments were made only for industries 
that showed changes in the intermediate 
output requirement of-at least 2.0 
percent per year. For example, the 
average annual increase of 15.2 percent 
noted above for the office, computing, 
and accounting machines industry was 
assumed to continue for 10 years; 
therefore, the 1968 intermediate output 
for this industry derived by using the 
1958 inverse was multiplied by 4.1. 
(See Appendix Table 2.) 

Summary of Estimating Procedure 
I t may be worthwhile to summarize 

the steps taken to project 1968 outputs 
by I-O industry. First, projections of 
1968 GNP and its major components 
(in 1958 prices) were derived by use of 
the model. Second, these final demand 
components were allocated among the 
industries shown in the 1958 I-O table 
by use of two alternative sets of bridge 
tables; a set using actual 1958 data 
and a set that allowed for a continua
tion to 1968 of the 1947-58 average 
annual rates of change in the table 
entries. Third, the two 1968 biUs of 
goods resulting from the application 
of the bridge tables were multipUed 
by the 1958 inverse matris to yield 
estimates of total 1968 output by I-O 
industry. In addition, for selected 
industries, intermediate output (total 
output less final demand) derived from 
this calculation was adjusted to allow 
for a continuation of the 1947-1958 
impact of coefficient change.*^ 

The four alternative projections of 

13. The procedure actually used was somewhat more 
complicated. The 3-step procedure summarized above was 
used to derive preliminary projections of industry outputs 
for both 1963 and 1968. The indicated 1963-68 percentage 
changes were then applied to actual 1963 outputs to yield 
the final projections of 1968 Industry outputs. This procedure, 
which permitted utilization of the latest available Informa
tion on output by I-O indvistry, resulted In somewhat better 
1968 projections than a procedure which used the 1968 inverse 
matrix to determine 1968 outputs dteotly. The 1963 data on 
output by I-O Industry were prepared as part of OBE's 
continuing I-O work. 

It should be noted that In the year 1963, the vantage point 
from which the projections in this article were made, the 
latest Industry output data that could have been prepared 
would have been for the year 1962 rather than 1963. The 
preparation of such data for 1962 would have required con
siderable additional effort. It was decided not to expend this 
eflort because the 1968 projections would not have diflered 
significantly If percentage changes had been computed from 
1962 rather than from 1963. 
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1968 industry outputs were compared 
with estimates of actual 1968 outputs 
and the percentage differences between 
projected and actual outputs were 
computed. Because of incomplete in-

* formation about actual 1968 outputs, 
the comparison of projected and actual 

outputs was confined to manufacturing, 
mining, agriculture, and trade. In 
some cases, it was necessary to com
bine industry oiitput projections to 
make them comparable to the estimates 
of actual outputs; in all, comparisons 
for 51 industry groups were made. 

Evaluation of 1968 Projections 

DiFPBKBNCES between projected and 
actual 1968 industry outputs can result 
from deficiencies (1) in the model used 
to project the GNP components, (2) in 
the bridge tables used to convert these 
components into bills of goods, and/or 
(3) in the techniques for deriving 
industry outputs corresponding to given 
bills of goods. In addition, some of the 
differences between projected and actual 
outputs may result from errors in the 
"actual" 1968 outputs, which are sub
ject to error because of deficiences in 
the source data on which they rely. 
Particular difficulties were encountered 
in matching available actual data with 
I-O industry definitions and in con
verting the 1968 value of shipments into 
1958 prices. 

Effectiveness of methodological re
finements 

The actual 1968 outputs, the four 
alternative projected outputs, and the 
percentage differences between pro
jected and actual outputs for the 51 
industries studied are shown in table 1. 
For each alternative, average errors for 
the 51 industries are also shown. These 
averages were computed without regard 
to sign, and on an unweighted basis as 
well as with industry outputs as weights. 

The weighted average error in the 
1968 projections based on the use of 
the 1958 bridge tables and the 1958 
inverse was 10.3 percent. The joint 
effect of the methodological refinements 
in the bridge tables and in the use of the 
1958 matrix reduced this error 2.5 
percentage points, to 7.8 percent. On 

an imweighted basis, the corresponding 
figures were 10.6 percent. 1.5 percentage 
points, and 9.1 percent. Thus, introduc
tion of the refinements had a much 
larger impact in reducing the weighted 
than the unweighted error. In other 
words, the size of the improvements 
stemming from the refinements was 
correlated positively with industry size. 

The array of average errors can be 
used to gauge the separate contributions 
of the two methodological refitnements. 
The contribution of the bridge table 
refinement can be assessed in two ways: 
by calculating the error reduction due 
to its introduction into the projections 
that use the 1958 inverse matrix with
out modification, or into the projections 
that use the 1958 inverse with adjust
ment for coefficient change. Similarly, 
there are two ways of measuring the 
effect of introducing the refined use of 
the 1958 inverse: by calculating the 
error reduction due to its introduction 
into the projections that use the 1958 
bridge tables, or into the projections 
that use the adjusted bridge tables. In 
table 2, the average errors calculated in 
table 1 are arrayed and differenced to 
derive the separate contributions of the 
two methodological refinements.^* 

As can be seen from table 2, the 
weighted error measure indicates that 
the bridge table refinement was a more 
important source of improvement than 
the refinement in the use of the 1958 
inverse: 1.8 as compared with 1.4 per-

14. Headers should note two characteristics of this "factor
ing" technique. First, the two measures of the contribution 
of a given refinement dlfler. Second, when properly paired, 
the separate contributions of the two refinements do not 
equal the total change in the projection error. 

centage points, or 1.1 as compared with 
0.7 percentage points, depending on the 
variant chosen 

The unweighted error measure con
veys the opposite message One pair of 
comparisons suggests that the refine
ment in the use of the 1958 inverse con
tributed 1.8 percentage points to the 
improvement, as compared with 0.6 per
centage points contributed by the bridge 
table refinement. The other pair sug
gests that the refinement in the use of 
the 1958 inverse contributed 0.9 per
centage points, whereas the bridge table 
refinement actually increased the error 
by 0.3 percentage points. 

It can be seen that the magnitude of 
the improvement attributable to the 
refinement in the use of the 1958 inverse 
is of the same order of magnitude in the 
weighted and the unweighted error cal
culations. I t is the contribution of the 
bridge table refinement that shrinks if 
we substitute imweighted for weighted 
error measiures. This suggests that the 
size of the improvements stemming from 
the bridge table refinement was strongly 
correlated with industry size. 

The difference in the impact of the 
two refinements may be related to the 
fact that the criterion for the introduc
tion of the adjustment for coefficient 
change was much stricter than that for 
the introduction of the bridge table 
refinement. Projected 1968 intermediate 
outputs were adjusted for coefficient 
change only in industries in which the 
1947-58 change in intermediate output 
requirements was 2 percent or more per 
year. Adjustments to the 1958 bridge 
table percentages were made whenever 
the 1947-58 trend was 0.01 percent or 
more per year. 

In spite of the general improvement 
due to the methodological refinements, 
the I-O method, as appHed, residted in 
sizable errors in the projections of in
dustry outputs (Chart 3, p. 47). For 23 
of the 51 industries the error was 10 
percent or more. For four industries— 
tobacco manufacturers, wooden con
tainers, rubber and miscellaneous plas
tics products, and optical, ophthalmic. 
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Table 1.'—Comparison of Actual and Projected 1968 Industry Outputs 

July 1971 

I-O Industry number and title 

Actual 
output 

(millions 
of 1968 
dollars) 

Projected outputs (millions of 1958 dollars) 

1968 bridge tables 

1968 
Inverse 
matrix 

Befined 
use of 

matrix* 

Refined bridge tables 

1968 
inverse 
matrix 

Refined 
use of 

matrix* 

Percent error in projected outputs 

1968 bridge tables 

1968 
Inverse 
matrix 

Befined 
use of 

matrix* 

Refined bridge tables 

1968 
Inverse 
matrix 

Refined <•• 
use of 

matrix 

(1) 

Livestock and livestock products 
Other agricultural products 
Metal mining 
Coalmining 
Crude petroleum and natural gas 

Mining of nonmetallic minerals (exc. fuels). 
New construction _ 
Maintenance and repair construction., 
Food and kindred products 
Tobacco manufactures.-

1 
2 
6,6 
7 
8 

9,10 
11 
12 
14 
16 

16,17,18,19 Textile mill products and apparel 
20 Lumber and wood products, exc. containers.. 
21 Wooden containers 
22 Household furniture 
23 Other furniture and fixtures 

24 
26 
26 
27,28 
29 

30 
31 
32 
33,34 
36,36 

37 
38 
39 
40 
41,42 

43 
44 
46,46 
47 
48 

49 
60 
51 
52 
53 

54 
55 
56,67 
68 

60,13 
61 
62 
63 
64 
69 

Paper and allied products, except containers and boxes.. 
Paperboard containers and boxes.. 
Printing and publishing 
Chemicals, plastics and synthetic materials 
Drugs, cleaning and toilet preparations 

Paints and allied products. . . 
Petroleum refining and related industries 
Rubber and miscellaneous plastics products.. 
Leather and leather products 
Stone, clay and glass products 

Primary iron and steel manufacturing 
Primary nonferrous metals manufacturing ^ -
Metal containers 
Heating, plumbing and fabricated structural metal products 
Screw machine products, metal stamphigs and other fabricated metal products. 

Engines and turbines 
Farm machinery and equipment 
Construction, mining and materials handling machinery 
Metalworking machinery and equipment 
Special industry machinery and equipment 

General Industrial machinery and equipment . . . 
Machine shop products 
Office, computing and accounting machines -
Service Industry machines 
Electric transmission and distribution equipment and electrical Industrial 

apparatus 

Household appliances . . . 
Electric lighting and wiring equipment 
Radio, television and communication equipment, electronic components. 
Miscellaneous electrical machinery, equipment and supplies 
Motor vehicles and equipment _ 

Aircraft and ordnance 
Other traasportatlon equipment 
Professional, scientific and controlling Instruments and supplies-
Optical, ophthabnlc, and photographic equipment and supplies.. 
Miscellaneous manufacturing 
Wholesale and retail trade. 

Total 

Average: 
Unweighted.. 

31,373 
26,904 
2,335 
3,338 

12,788 

2,885 
66,242 
20,367 
88,006 
7,070 

47,002 
11,601 

678 
5,002 
2,468 

16,692 
6,790 
20,469 
36,648 
12,799 

3,186 
27,199 
17,303 
4,676 
14,621 

30,746 
16,738 
3,126 
12,728 
18,629 

4,088 
3,857 
6,945 
6,201 
4,862 

7,282 
3,762 

10,664 
6,666 

9,766 

7,312 
3,827 

27,714 
2,862 

47,162 

34,348 
6,539 
6,075 
4,556 
8,508 

146,852 

9»,845 

(2) (3) (4) (6) 

Weighted by output.. 

38,044 
32,602 
2,625 
3,868 

13,922 

3,017 
76,369 
26,168 
94,922 
9,256 

47,107 
12,475 

644 
5,036 
2,731 

15,689 
6,122 

19,294 
31,161 
12,081 

3,222 
27,845 
13,889 
5,108 

15,760 

31,762 
16,700 
3,057 

12,266 
17,201 

3,425 
4,086 
7,607 
6,442 
4,942 

7,338 
2,882 
6,430 
6,391 

9,664 

6,796 
3,772 

23,072 
2,866 

64,291 

23,897 
6,615 
6,332 
3,008 
8,674 

160,722 

38,044 
32,602 
2,625 
s,ess 

13,922 

3,017 
76,359 
is, 610 
94,922 
9,0Si 

47,771 
12,476 

4i0 
6,036 
s.esB 

15,689 
6,122 

19,294 
S7,19S 
lS,OiS 

3,222 
27,846 
13,889 
5,108 

16,760 

n,7S9 
16,700 
3,057 

12,266 
16,64$ 

3,425 
4,086 
7,607 
6,442 
4,942 

7,338 
S,9Si 
S,1S7 
5,391 

10,17s 

7,4es 
3,772 

ss.rie 
2,866 
54,291 

23,897 
6,615 
S,8Si 

s,m 
8,674 

150,722 

944,774 955,840 

35,476 
30,218 
2,601 
3,692 
14,368 

3,004 
75,697 
23,654 
88,300 
8,707 

43,098 
12,134 

520 
4,758 
2,772 

15,616 
6,074 
18,665 
30,281 
13,396 

3,099 
29,669 
13, 256 
4,320 
16,465 

30,887 
16,904 
2,920 
12,671 
16,983 

3,961 
4,024 
7,120 
6,174 
4,205 

7,060 
3,033 
6,183 
5,349 

9,281 

6,286 
3,706 

26,991 
2,766 

54,371 

27,519 
5,696 
6,593 
2,863 
8,117 

147,160 

36,476 
30,218 

2,601 
3,001 

14,358 

3,004 
76,697 
SO, 884 
88,300 
8,493 

4S,7S7 
12,134 

400 
4,758 
S,7S5 

15,616 
6,074 
18,665 
36,09S 
14,S35 

3,099 
29,669 
13,265 
4,320 
16,466 

se,819 
16,904 
2,920 
12, 571 

le.iis 
3,961 
4,024 
7,120 
6,174 
4,205 

7,060 
4,1SS 
8,786 
6,349 

10,0S9 

7,046 
3,706 

31,688 
2,766 
64,371 

27,519 
6,696 
6,095 
3,060 
8,117 

147,160 

(8) (7) (8) 

925,301 935,741 

21.3 
20.8 
12.4 
15.6 
8.9 

4.6 
16.3 
23.6 
7.9 

.2 
8.5 

- 5 . 9 
.7 

10.7 

- 6 . 4 
- 9 . 8 
- 6 . 7 

-15.0 
- 5 . 6 

1.1 
2.4 

-19.7 
9.3 
7.8 

3.3 
- . 2 

- 2 . 2 
- 3 . 6 
- 7 . 7 

-16.2 
6.9 
9.5 
3.9 
1.6 

.8 
-23.4 
-49.0 
-17.9 

- 2 . 1 

- 7 . 1 
- 1 . 4 

-16.7 
.1 

15.1 

-30.4 
- . 4 

-12.2 
-34.0 

2.0 
2.6 

21.3 
20.8 
12.4 

- 3 . 1 
8.9 

4.6 
16.3 
11.1 
7.9 

27.8 

1.6 
8.6 

-27 .3 
.7 

8.7 

- 6 . 4 
- 9 . 8 
- 6 . 7 

1.5 
1.8 

1.1 
2.4 

-19.7 
9.3 
7.8 

- 9 . 6 
- . 2 

- 2 . 2 
- 3 . 6 

-10.7 
-16.2 

5.9 
9.6 
3.9 
1.6 

.8 
4.6 

-23.2 
-17.9 

5.2 

2.1 
- L 4 

3.6 
.1 

15.1 

-30 .4 
- . 4 

- 4 . 0 
-29.8 

2.0 
2.6 

13.1 
12.3 
11.4 
10.6 
12.3 

4.1 
14.3 
16.1 

.3 
23.2 

- 8 . 3 
5.5 

-10.0 
- 4 . 9 
12.3 

- 6 . 9 
-10.5 
- 9 . 3 

-17.4 
4.7 

- 2 . 7 
8.7 

-23.4 
- 7 . 6 

5.7 

.5 
1.0 

- 6 . 6 
- 1 . 2 
- 8 . 8 

- 3 . 1 
4.3 
2.5 

- . 4 
-13.6 

- 3 . 2 
-19.4 
-42.0 
-18 .5 

- 5 . 0 

-14.0 
- 3 . 2 
- 6 . 2 
- 3 . 7 
15.3 

-19.9 
-12.9 
- 7 . 9 

-37.4 
- 4 . 6 

.2 

Error (ignoring signs) 

538.4 

10.6 

10.3 

451.1 

8.8 

S09.9 

10.0 

8.6 

(9) 

13.1 
12.3 
11.4 

-10 .1 
12.3 

4.1 
14.3 
2.5 
.3 

20.1 

- 7 . 0 
5.5 

-30 .8 
- 4 . 9 
10.4 

- 6 . 9 
-10.5 
- 9 . 3 -
- 1 . 5 
11.2 

- 2 . 7 
8.7 

-23.4 
- 7 . 6 

5.7 
-12 .8 

1.0 
- 6 . 6 
- 1 . 2 

-11 .9 

- 3 . 1 
4.3 
2.6 

- . 4 
-13 .5 

- 3 . 2 
10.6 

-17.5 
-18 .5 

2.7 

- 3 . 6 
- 3 . 2 
14.3 

- 3 . 7 
16.3 

-19.9 
-12.9 

.3 
-32 .8 
- 4 . 6 

.2 

466.1 

9.1 

7.8 

*Values in italics indicate that the intermediate output i.if these industries was adjusted for coefficient change. 

Source: U.S. Department of Commerce, Office ofBusiness Economics. 



July 1971 SURVEY OF CURRENT BUSINESS 53 

and photographic equipment and sup-
•* plies—the error was over 20 percent. 

Sources of error in output projections 

As has been stated, the errors in the 
' 1968 industry output projections are 

due to errors in the GNP projections, 
in the bridge tables, and/or in the input 
coefficients. Unfortunately, it is not 
possible to isolate the error due to each 
of these factors. To do that would 

' require the actual 1968 GNP compo-
^ nents, the actual 1968 bridge tables, and 

the actual 1968 inverse matrix. Only the 
actual 1968 GNP components are 
known The errors in the output pro
jections that stem from errors in the 
GNP projection can be measured by 

, .substituting actual for projected GNP 
components in deriving industry output 
projections and comparing the errors in 
the new projections with the errors in 
the prior projections. 

Substitution of actual for projected 
GNP components reduced the errors in 
the output projections only slightly. 
The weighted average error was reduced 
from 7.8 to 7.1 percent and the un
weighted average from 9.1 to 8.8 
percent. The small size of the improve
ment was due in part to the fact that 
the model performed well in projecting 
total GNP for 1968; it might not 
perform so weU for other years. 

Table 2.—Average Percentage Error in 1968 
Industry Output Projections and Change 
Due to Refinements in 1958 Bridge Tables 
and in Use of 1958 Inverse Matrix 

Method 

1968 bridge 
Refined bridge 

Change due to bridge 

1958 bridge 

Change due to bridge 

Output-weighted 

1968 
matrix 

10.3 
8.6 

- 1 . 8 

Refined 
use of 
matrix 

8.9 
7.8 

- 1 . 1 

Unweighted err 

10.6 
10.0 

- . 6 

8.8 
9.1 

.3 

error* 

Change 
due to 
refined 
matrix 

use 

—1.4 
- . 7 

or* 

- 1 . 8 
- . 9 

The error in projecting 1968 GNP 
(in 1958 prices) was $3.7 billion, an 
overstatement of only one-half of one 
percent." Personal consumption ex
penditures and producers' durable 
equipment were projected quite ac
curately but there were considerably 
larger errors in the remaining compo
nents (Chart 4, p. 48). New construction 
was overstated about 15 percent, and im
ports and State and local government 
purchases were seriously understated. 
Because the pluses and minuses were 
not fully offsetting, the residual esti
mate of Federal Government purchases 
was also in error. 

For a few industries, the GNP 
projection was a substantial source of 
error. As might be expected, these were 
industries whose output was determined 
primarily by GNP components that 
were projected poorly. Construction is 
an outstanding example. Aircraft and 
ordnance is another. The output of this 
industry was understated 19.9 percent. 
This was attributable in large part to 

• the fact that 78 percent of the total 
final demand for this industry repre
sented sales to the Federal Govern
ment, a GNP component that was 
seriously understated. When actual 
1968 values of GNP components were 
used, the output of this industry was 
understated only 7.1 percent. 

It appears from the above analysis 
that the bulk of the error in the 1968 
industry output projections is attri
butable to deficiencies (1) in the bridge 
tables used to translate GNP compo
nents into a bill of goods and (2) in the 
techniques involving the 1958 inverse 
matrix that were used to derive industry 
outputs from the bill of goods." How
ever, this assignment of responsibilities 
should not be applied out of context. 
If a model had been used that projected 
GNP components in greater detail, the 
error attributable to bridge tables would 
have been smaller. On the other hand. 

it is very probable that the contribution 
of model error would have been larger." 

Comparison with crude alternatives 

Thus far, the techniques of projecting 
industry output discussed in this report 
have been evaluated without reference 
to alternative techniques. A compre
hensive. comparison of I-O techniques 
with alternative techniques is underway 
at OBE. Only one simple comparison 
will be made here with the GNP blow
up method, a.frequently used method 
which assumes that all industry out
puts win change in the same proportion 
as total GNP. 

In 1963, the starting point for the 
1968 projections, the full employment 
growth rate of the U.S. economy was 
estimated as 3.5 percent per year by 
the Council of Economic Advisers. The 
Council also estimated that the actual 
1963 GNP (in 1958 prices) was $27 
biUion below potential GNP." Appli
cation of the 3.5 percent growth rate 
to the 1963 potential GNP of $578 
bilUon (in 1958 prices) yields a potential 
1968 GNP of $686.2 billion, or 124.5 
percent of actual 1963 GNP. The GNP 
blow-up method would thus project the 
1968 output level for each industry at 
124.5 percent of its actual 1963 value. 

This method of projecting industry 
outputs results in higher average errors 
than the "refined" I-O method used in 
this study. The weighted and un
weighted average errors for the GNP 
blow-up method were 10.1 and 12.2 
percent, respectively, compared to 7.8 
and 9.1 percent for the I-O method. 
The GNP blow-up method resulted in 
smaller errors for 16 industries. For 30 
industries, the errors were larger; for 
5 industries, they were virtually the 
same. The blow-up method resulted in 
errors of over 20 percent for 9 industries, 
as compared with 4 such industries 

*lgnoring signs. 
Source: tT.S. Department of Commerce, Office of Business 

Economics. 

15. All exogenous variables were inserted into the model at 
their actual values In calculating the errors in forecasting 
1968 GNP. Thus, the errors measure what in technical 
parlance is called "model" error. In making true projections, 
the exogenous variables are not known. Errors in the pro
jections of these variables become an additional source of 
error. 

16. This statement should be read in the context of the 
previously stated qualification that the "actual" outputs for 
1968 are themselves subject to error. 

17. Although the errors contributed by deficiencies in the 
bridge tables and in the input coefficients cannot be sep
arated, an attempt was made to gain some Insight into their 
relative importance. This was done by separating industries 
selling primarily to final demand from those selling primarily 
to other Industries and those selling to both. Weighted as 
well as unweighted average errors for the three groups were 
compared. These comparisons however, did not shed light 
on the relative contributions of the bridge tables and coeffi
cients to the errors. 

18. Economic Report of the President, January 1964, 
p. 37. 
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APPENDIX Table 1.—I-O Bridge Tables for Major GNP 
•' • • , , . , t P e r t 

Personal coi^sumption exi>enditures 

Industry 
number 

1 
2 
3 
4 
6 

6 
7 
8 
9 

10 

11 
12 
13* 
14 
16 

16* 
17* 
18 
19* 
20 

21 
22 
23 
24* 
25* 

26 
27 
28 
29 
30 

31 
32 
33 
34 
36 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
50 

61 
52 
53 
54 
55 

56* 
67* 
68 
59 
60* 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
86 

86 
87 

1947 

0.90 
1.78 
.16 

.43 

.03 

.01 

.08 
17.26 
1.73 

.63 

.29 
3.93 
.34 
.28 

.90 

.04 

.15 

.10 

1.13 
.08 

.83 

.02 

1.49 
.59 

1.22 
.12 

.13 

.05 

.05 

.02 

.13 

.18 

.19 

.02 

.01 

.04 

.01 

.01 

.02 

.02 

.01 

.95 

.16 

.32 

.11 

.12 
2.34 
.01 

.23 

.31 

.12 
1.06 
6.21 

.93 

.01 
1.82 

21.29 
3.76 

10.60 
3.71 
1.18 

1.33 

1.89 
6.33 
.19 
.04 
.61 

- . 4 6 

1.55 

100.00 

1S5S 

0.73 
.84 
.10 

.09 

.01 

.05 
16.78 
1.47 

.25 

.26 
3.85 
.38 
.05 

.83 

.04 

.29 

.01 

.84 

.07 

1.28 
.01 

2.50 
.46 

.90 

.04 

.07 

.01 

.02 

.09 

.13 

.04 

.01 

.01 

.02 

.09 

.01 

.83 

.11 

.47 

.05 

.09 
3.17 
.01 

.25 

.12 

.16 

.87 
2.99 

1.35 

2.78 
21.22 
4.07 

13.78 
3.26 
.65 

1.61 

1.12 
7.05 
.22 
.11 

1.33 

- . 4 0 

, 1.21 

100.00 

Projected 
1968 

0.66 
.40 
.10 

.09 

.01 

.05 
13.16 
1.16 

.18 

.19 
3.43 
.27 
.05 

.70 

.04 

.29 

.01 

.69 

.07 

1.72 
.01 

3.64 
.33 

.63 

.04 

.07 

.01 

.02 

.09 
.13 
.04 

.01 

.01 

.02 

.09 

.01 

.67 

.11 

.47 

.05 

.09 
3.81 
.01 

.25 

.12 

.16 

.67 
1.68 

1.72 

3.71 
21.22 
4.07 

15.91 
2.63 
.36 

1.55 

.65 
8.29 
.22 
.11 

2.45 

—.40 

1.21 

100.00 

Producers' durable equipment 

1947 

0.06 

.01 

.01 

.09 

.13 

.06 

.39 
2.72 
.01 

.05 

.09 

.16 

.01 

.17 
1.67 

.02 

.70 

.97 
6.93 
5.59 

2.19 
4.97 
8.28 
4.45 

2.35 
3.22 
6.67 
.67 
.19 

2.91 
.36 
.31 

18.37 
.97 

6.16 
1.42 
.39 
.74 

2.63 

L23 

11.36 

.06 

1.48 

100.00 

1958 

.18 

.20 

.60 
3.19 

.21 

.02 

.04 
2.83 

.66 
2.30 
6.67 
5.27 

1.41 
4.61 
5.87 
4.20 

4.06 
3.82 
6.46 
.37 
.10 

4.03 
.11 
.33 

14.28 
1.43 

4.71 
2.13 
.65 

1.11 
2.03 

1.46 

14.96 

.06 

- . 07 

100.00 

Projected 
1968 

.18 

.02 

.60 
3.38 

.21 

.02 

.04 
4.17 

.58 
4.62 
6.80 
4.58 

.88 
3.93 
3.96 
3.64 

6.10 
4.09 
5.78 
.20 
.10 

4.58 
.13 
.33 

10.49 
1.85 

3.43 
2.82 
.65 

1.47 
1.51 

1.53 

17.44 

.06 

- . 0 7 

100.00 

Noniesidential structures 

1947 

94.00 

1.70 

4.30 

100,00 

1958 

99.40 

1.20 

- . 6 0 

100.00 

Projected 
1968 

99.40 

L20 

- . 6 0 

100.00 

Residential structures 

1947 

95.60 

4.50 

100.00 

1968 

98.10 

5.30 

-3.40 

100.00 

Projected 
1968 

98.10 

5.30 

-3.40 

100.00 

Exports of goods and services 

1947 

0.09 
6.82 
.20 

.07 

.22 
1.92 
.62 
.04 
.19 

.08 
7.84 
1.12 

2.83 
.49 
.87 
.20 
.77 

.04 

.12 

.06 

.71 

.15 

.42 
1.73 
.41 
.81 
.19 

2.73 
1.03 
.12 
.21 
.48 

.68 
5.00 
1.72 
.14 
.66 

.37 
1.06 
.96 

1.18 
2.34 

.43 
1.49 
2.00 
.91 
.01 

.48 

.37 

.97 

.48 

.42 

.51 

.21 

.28 
6.83 
.76 

1.88 
.63 
.39 
.70 

14.00 

.18 

4.60 
.45 

.24 

.64 

.67 

.04 

.96 

3.21 

8.86 

100.00 

1968 

0.16 
7.72 
.13 
.01 
.17 

.02 
1.41 
.12 
.10 
.23 

.01 

.07 
5.53 
1.86 

.89 

.20 

.60 

.08 

.47 

.01 

.06 

.08 
1.11 
.08 

.40 
2.88 
L44 
1.38 
.11 

2.79 
.90 
.12 
.16 
.29 

.43 
2.28 
1.30 
.11 
.96 

.12 
1.07 
.90 
.80 

3.02 

.32 
1.41 
1.68 
1.17 
.06 

.58 

.57 
1.20 
.69 
.27 

.86 

.38 

.30 
3.91 
2.38 

1.27 
.78 
.38 
.49 

9.85 

.27 

.04 

.14 
6.06 
.09 

1.09 

1.06 

1.10 
.03 
.26 
.01 
.83 

.89 

17.12 

100.00 

Projected 
1968 

0.16 
7.79 
.13 
.01 
.17 

.02 
LOO 

.03 

.10 

.23 

.01 

.17 
3.78 
2.73 

. 33 

.07 

.41 

.03 

.29 

.01 

.06 

.08 
1.40 

.11 

. 4 0 
4.24 
1.44 
2.09 

. 11 

2.79 
.74 
. 12 
.15 
.29 

.31 
1.09 

.96 

.11 
1.45 

. 12 
1.07 

. 79 

.63 
3.52 

. 32 
1.26 
L 1 8 
1.37 

.06 

.68 

.57 
1.36 

.69 

. 27 

1.31 
. 68 
. 3 0 

2.56 
5.86 

. 84 

.88 

.38 

.33 
6.64 

.27 

.04 

.14 
7.19 

. 09 

LOO 

LSI 

LOO 
. 0 3 
.26 
.01 
.70 

.89 

17.12 

100.00 

•Projected to 1968 on the basis of average annual rate of change, 1947-58. for the following 
combinations of hidustries: 16,17 & 19; 24 & 26; 66 & 67; 13 & 60. 

NOTE.—Trend adjusted 1968 percentages scaled to force column totals to add to 100.00. 
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Components, 1947,19S8, and Projected 1968 
cent] 

Iinports of goods and services 

1947 

1.81 
1.99 
3.17 

1.69 

2.17 
.02 

3.22 
i 1.76 

.10 

.05 
12.60 
1.49 

.64 

.86 

.10 

.03 
2.15 

1^: . 05 

8.01 
.02 

.12 
L34 
.20 
.10 

1 L 3 9 
.02 
.15 
.04 
.09 

.42 

.71 
6.24 

.03 

.04 

.04 

.03 

.42 

.06 

.03 

.17 
.06 

.02 

.02 

.09 

.01 

.16 

.96. 

.05 

.99 
- L 8 6 

- 3 . 7 6 
L17 

45.20 

.60 

2.79 

1968 

LOO 
L 6 5 
L 4 2 

2.11 

L 3 5 
.01 

6.56 
. 6 5 
.38 

.06 
6.11 
.13 

L 1 9 
L 5 2 

.16 

.04 
2.40 

.03 

4.62 
.02 

.19 
L 5 8 
.19 
.21 
.01 

3.07 
.16 
.17 
.07 
.29 

.47 
L 3 3 
4.26 

.09 

.13 

.60 

.03 

.59 

.07 

.17 

.16 

.04 

.08 

.20 

.02 

.27 

.06 

.19 

.01 

.10 
2.98 
.27 

.27 

.63 

.36 
L 1 7 

- . 0 8 

.17 
- 2 . 9 7 

—.21 

48.64 

L39 

2.49 

100.00 

Projected 
1968 

. 6 5 
1.30 

.67 

2.40 

.84 

.01 
8.12 
. 2 0 
.38 

.06 
2.63 
.02 

2.01 
2.67 

.16 

.07 
2.48 

.03 

2.70 
.01 

.19 
L71 
.19 
.21 
.01 

5.91 
.16 
.17 
.07 
.29 

.47 
2.20 
2.86 

.09 

.13 

.60 

.03 

.59 

.07 

.17 

.16 

.04 

.08 

.20 

.02 

.27 

.05 

.19 

.01 

.10 
2.98 
.27 

.27 

.30 

.38 
L27 

- . 0 1 

.17 
—2.26 
—.21 

48.54 

L39 

2.49 

100.00 

Federal Oovemment purchases 
(other than compensation) 

1947 

- . 2 6 
2.03 

- . 0 3 
- . 7 7 

- . 0 4 
.42 

.01 

18.88 
8.94 
.43 

4.20 

.82 

.60 

.33 

.32 

.18 

.81 

.07 

.96 

.74 

.17 

.33 

.42 

.04 

.61 

.67 

3.44 
.49 
.03 
.52 
.04 

.08 

.46 
L60 
.01 
.18 

.06 

.29 

.78 

.07 

.33 

.13 

.21 

.07 

.42 

.11 

.06 

.11 
L59 
.13 
.45 

1.06 
.47 
.52 

L09 
14.92 

9.65 
LOO 
.60 
.85 

6.77 

L03 

.39 

.97 

.63 

3.48 
2.44 

—L68 
8.49 
.17 

.11 
12.90 

.67 

9.64 

—27.67 

—.90 

100.00 

Projected 
1958 1968 

-0.01 -0.01 

- . 4 2 
.14 

.58 

.03 

.03 
9.85 
L97 
6.88 
.16 

.15 

.01 

.12 

.31 
—.02 

.01 

.08 

.08 

.22 

.02 

.28 
2.24 
.02 
.40 
.01 

2.20 
.36 

.07 

.01 

.02 

.34 
LOO 
.05 
.01 

.28 

.34 

.72 

.02 

.24 

.41 

.62 

.09 

.61 

.12 

.23 

.19 

.55 

.06 

.06 

4.23 
.71 
.27 
.93 

19.70 

L98 
L66 
.42 
.11 

4.36 

.51 

L06 
L9S 

.34 

.74 
L49 

15.69 
.39 

.05 

.35 

.17 

.34 
824 

.22 

.35 

- . 9 3 

100.00 

—.42 
.14 

.58 

.03 

.03 

4.10 
.44 

8.63 
.02 

.04 

.12 

.08 
- . 0 2 

.08 

.01 

.07 

.01 

.28 
2.24 
.02 
.21 

L13 
.36 

.02 

.01 

.02 

.34 
, .51 

.05 

.01 

.28 

.34 

.51 

.02 

.24 

.41 

.52 

.09 

.61 

.12 

.23 

.19 

.17 

.06 

.05 

9.31 
L66 
.11 
.61 

24.41 

.43 
L91 
.23 
.02 

2.26 

.21 

LOS 
2.78 

.05 

.21 
L49 

20.78 
.39 

.05 

.02 

.05 

.34 
6.46 

.22 

.36 

- . 9 3 

100.00-

State and local government 
purchases (other than compensa

tion) 

1947 1958 

0.11 
.23 
.08 

L45 

49.26 
7.16 
.01 

2.78 

.04 

.01 

.60 

.04 

.03 

.12 

.51 

.63 

.26 

3.28 
.22 

.85 

.03 

L43 
.17 

.15 

.10 

.11 

.01 
.03 

.10 

.47 
- . 03 

.07 

.18 
L36 

.10 

.17 

.04 
.25 
.01 

.36 

.04 

.04 

.06 

.36 

.03 

.10 
2.44 
.01 

.08 

.80 

.21 

.92 
6.08 

L42 

2.29 
3.29 
1.34 

2.06 
2.22 
.87 

.61 

.07 

.77 

.67 

.11 

.43 

100.00 

0.06 
.14 

- . 3 6 

.32 

—.06 
.06 

61.79 
6.29 
.02 

L43 

.05 
.01 
.48 

.01 

.30 

.66 

.03 

.91 
L27 

.94 

2.01 
.39 

.01 

.02 

.01 

.03 

.23 

.02 

.09 

.11 

.26 

.03 

.16 
.03 
.18 

.47 

.11 

.03 

.01 

.04 

.32 

.17 
2.30. 

.20 

.46 

.08 

.94 
2.11 

LOO 

2.65 
.96 

LOO 

L 2 2 
.46 

2.92 

.44 

- . 2 3 
L 6 3 
.35 
. 03 
. 0 2 

.69 
1.80 

100.00 

Projected 
1968 

0.06 
.14 

- . 3 6 

.08 

—.06 
.06 

64.22 
4.65 

.02 

.68 

.05 

.01 

.39 

.01 

. 3 0 
. 7 1 
.01 

.35 
L 2 7 

.94 

2.27 
.39 

.01 

. 02 

.01 

. 0 3 

.23 

.02 

.09 
. 0 2 

.26 

.03 

.16 

.03 

.18 

.47 

.11 

.03 

.01 

.04 

.32 

.17 
L 8 2 

.20 

.23 

.08 

.94 

.73 

.61 

2.56 
.29 
.65 

.64 

.11 
7.29 

.28 

- . 2 3 
2.67 

.17 

. 03 

.02 

.69 
L 8 0 

100.00 

Federal Q o v e m m e n t 
compensation 

1947 

.27 

.65 

99.08 

100.00 

1968 

LOl 
2.10 

96.89 

100.00 

Projected 
1968 

1.01 
6.00 

State and local govenmient 
compensatton 

1947 

.85 
1L23 

92.99 

100.00 

87.92 

loaoo 

1968 

L42 
9.95 

88.63 

100.00 

Projected 
1968 

2.26 
8.86 

88.89 

100.00 

. Industry 
number 

1 
2 
3 
4 
6 

6 
7 
8 
9 
10 

11 
12 
13* 
14 
15 

16* 
17* 
18 
19* 
20 

21 
22 
23 
24* 
26* 

26 
27 
28 
29 
30 

31 
32 
33 
34 
36 

36 
37 
38 
39 
40 

41 
42 
43 
44 
45 

46 
47 
48 
49 
60 

51 
52 
63 
64 
55 

56* 
57* 
58 
59 
60* 

61 
62 
63 
64 
65 

66 
67 
68 
69 
70 

71 
72 
73 
74 
75 

76 
77 
78 
79 
80 

81 
82 
83 
84 
85 

86 
87 

Source: U.S. Department of Commerce, Office of Business Economics. 
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when the I-O method was used. Al
though it is clear that the I-O method 
yielded better results than the blow-up 
method, the improvement should be 
considered in the light of the lower cost 
of the GNP blow-up method. Of 
course, the latter method does not allow 
for possible differences among industries 
in rates of output change. 

S u m m a r y of F i n d i n g s and 
Conc lus ions 

The simplified I-O technique which 
has been described and tested in this 
report yielded long-range industry out
put projections that were not entirely 
satisfactory. The average error in five-
year-ahead projections was close to 
8 percent. Forty-five percent of the 
industries examined showed errors of 
more than 10 percent, although fewer 
than 10 percent of the industries had 
eriors of more than 20 percent. While 
these results Avere superior to those 
obtained by the GNP blow-up tech
nique, the higher cost of the I-O method 
should be taken into account. 

In general, errors in projecting the 

APPENDIX Table 2.—Average Annual Rate 
of Change, 1947-58, in Intermediate Out
put Requirements of 1958 Final Demand, 
and Adjustment Factor Applied to 1968 
Intermediate Output 

I-O industry* 

7 
12 
15 

18 
21 
23 

27 
28 
29 

37 
41 
60 

61 -
63 
54 

56, 67 
62 
63 

Average 
annual rate 
of change, 

1947-58 
(Percent) 

- 5 . 5 
- 3 . 3 
- 2 . 7 

2.4 
- 6 . 3 
- 2 . 2 

3.1 
6.9 
3.8 

- 2 . 8 
- 2 . 2 

6.6 

16.2 
2.6 
6.6 

7.5 
3.2 
2.5 

Adjustment 
factor applied 

to 1968 
intermediate 

output 

0.685 
.723 
.766 

L268 
.697 
.804 

L367 
1.774 
1.452 

.759 

.804 
1.896 

4.116 
1.280 
1.724 

2.061 
1.370 
1 280 

GNP components were not an impor
tant source of error in the industry 
output projections. However, this may 
reflect the performance of the model 
in this particular instance and may 
not be characteristic of its general 
performance. 

Errors in industry outputs were 
associated with the procedure of trans
lating the GNP components into a 
biU of goods by use of 1958 bridge 
tables and with the use of the 1958 
inverse matrix. The eirors were re
duced on the average by adjusting the 
bridge tables for trend and the inter
mediate outputs for the average im
pact of past coeflScient changes. The 
remaining error could not be factored 
into its bridge table and coefficient 
components. 

The results just summarized must 
be regarded primarily as a test of the 
ability of the method used in the article 
to make long-term industry output 
projections as of the year 1963, and 
not necessarily of its ability to make 
such projections today, or at some time 
in the future. For projections made as 
of today, I-O tables for 1961 and 
1963 would be available, as well as 
those for 1947 and 1958. The additional 
information would provide a stronger 
basis than existed in 1963 for projecting 
trends in bridge, tables and input 
coefficients." Moreover, if annual I-O 
tables can be produced, the lapse of 
time between the last year for which 
an I-O table is available and the year 
for which a projection is made will 
be considerably shortened. This, too, 
would improve the accuracy of the 
procedures described in this report. 

However, these improvements may 
not be sufficient. To improve the pro
jections of industry outputs further, it 
may be necessary to strengthen the pro
cedures used in this study. The ability 

of the model to project GNP compo
nents needs' to be improved. This holds 
particularly for residential and nonresi
dential structures, imports, and State 
and local government purchases, if the 
1968 results are chaiacteristic of the 
model's general performance. These im
provements, along with an improve
ment in the model's abihty to project 
GNP from the supply side, can at the 
same time improve the estimate of Fed
eral. Government purchases which was 
derived as a residual, and was thus sub
ject to the combined effect of all model 
errors.^" 

Disaggregation of the model to yield 
more detailed GNP components would 
faciUtate the task of translating GNP 
components into a bill of goods. How
ever, this would improve the industry 
output projections only if it were not 
offset by a deterioration in the ability 
of the model to forecast total GNP and 
its components. 

The techniques for projecting bridge 
tables used in this study must also be 
improved. Projections based on causal 
analysis of past trends in bridge tables 
may have to be substituted for me
chanical extrapolations of these trends. 
Moreover, not all differences among 
bridge tables should be regarded as 
trends, and an effort must be made to 
distinguish cycUcal and random move
ments from longer run movements in 
these percentage distributions. Improve
ment in the projections of changes in 
input coefficients is also of considerable 
importance. To achieve this, it may be 
necessary to abandon the summary 
techniques used in this study and to 
face the complex task of projecting 
changes in individual coefficients.^' 

The needs for improvement outUned 
here call for continuing research. For 
purposes that require a high degree of 
precision, the additional expense and 
effort seem unavoidable. 

*lncludes only industries with an average annual rate of 
change in Intermediate output of 2 percent or more. 

Source: U.S. Department of Commerce, Office of Business 
Economics. 

19. The proposition that each additional table strengthens 
the projections was tested. When a 1968 bill of goods based 
on an analysis of trends in bridge tables for 1947,1968,1961, 
and 1963 was utilised, the Industry output projections were 
somewhat improved. Similarly, the effectiveness of the ad
justment tor the impact of changes in input coefficients was 
improved when these adjustments were based on the 1947, 
1958, and 1961 I-O tables. The 1963 I-O table could not be 
used for the coefficient adjustment because it is not yet 
available in 1958 prices. 

20. The model was designed to serve as a tool for the 
formulation of fiscal policy. Because Federal Government 
purchases are an important policy Instrument for achieving 
given unemployment targets, it is important to have an ac
curate basis for determining their desired level. 

21. See the references in footnotes 6 and 11 to BLS work 
in these areas. 
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